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Structure Design and Characteristic Test of Transfer Device for Small Special-shaped
Fragile Solid Materials

CHENG Kai, ZHONG Fei", YANG Xiao-jun, ZHOU Hong-di

(School of Mechanical Engineering, Hubei University of Technology, Wuhan 430068, China)

ABSTRACT: The work aims to develop a transfer device to meet the addition requirements of small special-shaped
fragile solid materials. Transient dynamics simulation and analysis method was adopted to carry out transient dynamics
simulation and analysis on small solid materials subject to impact and collision with ANSYS WorkBench software and to
study the maximum rotational speed that the materials could withstand. The reliability and stability of the device were
verified by setting up a platform for the physical transfer test, and the optimal rotational speed was obtained to improve
the production efficiency. According to the simulation results, the maximum rotational speed that the materials could
withstand was 1 200 r/min, otherwise the materials failed. According to the test of transferring materials, the structure
design of the device is reasonable, which can meet the working requirements of transferring materials in the continuous
high-speed state, and achieve the maximum quantity of intact materials and the highest production efficiency at 600 r/min.
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Fig.1 Transfer device structure
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Fig.2 Feeding unit and partial enlargement
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Fig.3 Pusher unit and partial enlargement
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Fig.4 Finite element model simplification
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Tab.1 Properties of selected material

B R HIE/(10 kgmm™”®)  #PERR/GPa HEL/N = Jeti B i J3E /M Pa
A 40Cr 7.87 211 0.277 980
HEH mE4E 2.77 71 0.333 280
IE] 14 4k PLA 1.25 0.28 0.333 40
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Tab.3 Rotational speed-time step

Fedt/(rmin’h) BRI B L ASHUNTEs A 2 A5 Els RDBRI RS BohmEEE BoREEE
600 0.000 398 0.000 20 0.000 8 1000 100 10 000
900 0.000 265 0.000 15 0.000 8 1000 100 10 000
1200 0.000 199 0.000 15 0.000 8 1 000 100 10 000
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Fig.11 Experimental platform for transfer device
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Tab.4 Relationship between rotational speed and
quantity of intact rate
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(r'minh) Big Bie B SR
400 8 000 7978 7 904 98.80
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650 13 000 12 708 11319 87.07
700 14 000 13 556 11 248 80.34
750 15000 14 297 11 035 73.57
800 16 000 15189 10 983 68.64
850 17 000 16 068 10 943 64.37
900 18 000 16 853 10610 58.94
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